This paper serves as another complementary link in a chain of a rather limited number of investigations in the R&D-innovation-productivity relationship within service industries.
INTRODUCTION
The purpose of this paper is to bring a comparative perspective into the relationship between innovation and productivity in manufacturing and services. A large number of studies have been done on the innovation -productivity link in the manufacturing sector. This study reports new results on this link by incorporating services into the analysis.
The uniqueness of this paper is that it is one of the first attempts to estimate a quite large number of firm level observations from both manufacturing and service firms based on an identical questionnaire as well as an identical modeling framework.
During the last two decades the rate of growth in the manufacturing sector in Sweden has been about twice as high as the growth rate in the service sector. Finding a similar pattern in the U.S. economy, Triplett and Bosworth (1999) refer to the classical Baumol (1967) article and argue that if the data is right, one might infer that the shift in the economy towards a larger share of services, implies slower growth in the aggregate productivity of the total economy.
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This paper considers two different samples of knowledge intensive firms, which represent some of the most dynamic parts of the Swedish economy when value added is considered.
First we have a bunch of manufacturing industries: pharmaceuticals; machinery and equipment; office machinery and computers; electrical and communication equipment; instruments and watches; and transport equipment. They are defined as knowledge-intensive according to their high degree of R&D intensity. The second category is business service firms whose knowledge intensity is reflected in the high ratio of employees with a university degree to the total number of employees as well as in a high ratio of R&D investments to sales.
Since the beginning of the 1980s, the average annual growth rate in value added has been an impressive 5 percent for both knowledge intensive manufacturing and business services.
The reported growth rate in labor productivity, however, differs considerably. While the average value added per working hour in knowledge-intensive manufacturing increased by 130 percent between 1980 and 1998, the corresponding rate of growth in business services was only 20 percent or about one percent per year.
2 There is also a large degree of heterogeneity in the annual productivity growth rates in the manufacturing sector. The extremes of the 2-digit ISIC code levels in Sweden are on the one the end electrical and communication equipment, with more than 10% annual growth rates, and on the other office machinery computers, with a negative rate of growth. The service sector shows smaller disparities between individual industry growth rates, but there are rather substantial differences. For example between post and telecommunications on the one hand, and personal services and hotels and restaurants on the other.
One possible explanation for this large difference in growth rates is that it is much harder to increase productivity in service producing industries than in manufacturing, in line with the Baumol hypothesis. But the figures might also be incorrect. It is well documented in the literature that there are notorious problems measuring service production. 3 In this paper two in several aspects homogenous samples of manufacturing and service firms are compared. Both have domestic manufacturing firms as the main customers, and knowledge is a crucial production factor for competitiveness and survival. An important difference, however, is that while manufacturing firms operates on the global market, service firms produce for the national market.
Two issues related to the differences in productivity growth are explored in some detail.
First, since innovations have been found to be a major contributor to productivity growth in manufacturing, is there any evidence that the average business service firm has a lower propensity than the average knowledge intensive manufacturing firm to be innovative? Second, is it possible that the business service firms are less efficient in deriving benefits from innovation?
The empirical part is based on matched firm-level data collected from Statistics Sweden and observations from an innovation survey, conducted in 1999, based mainly on the Community Innovation Survey (CIS)-methodology. 4 The survey was among the first to utilize the internationally harmonized CIS questionnaire in order to receive information about both innovation input and innovation output from manufacturing firms as well as from service firms. Moreover, in addition to the ordinary CIS questions on cooperation, information, strategy and obstacles when innovation are considered, this particular survey is also enlarged with information on product life cycles, growth rate on the markets, factors important for competitiveness of the products and categories of customers.
A central issue in the analysis is the choice of the methodological approach. A simultaneous system of equations is here estimated, based on a production function approach where it the relationship between innovation input, innovation output and productivity is modeled and estimated jointly.
The remainder of this paper is organized as follows: Section 2 briefly discusses some problems concerning measurement of productivity. Section 3 describes the specific features of 3 For instance, see Fuchs (1969 ) Mohr (1992 , Griliches (1992) , Griliches and Mairesse (1993) , Sherwood (1994) , Armknecht, Lane and Ginsburg (1992) , Dean and Kunze (1992) , Armknecht, W. F Lane, and Stewart (1997) Baily and Zitzewitz (2001) , Heshmati (2003) . 4 For more information about the Community Innovation Survey see OECD 1997.
the data set. The empirical model is provided in Section 4. The estimation results are given in Section 5. Section 6 summarizes the main findings.
MEASURING OF PRODUCTIVITY
In the two-sector growth model of Baumol (1967) , the production functions in manufacturing and services are represented by a technologically advanced manufacturing sector and by a stagnant service sector. The model predicts that the stagnant service sector will, over time, absorb more and more workers to satisfy growth in demand because there are fewer opportunities to substitute technological advancements in machinery and equipment for labor.
The slow growth reported in services such as hotels and restaurants, large parts of the health care industry, transportation, education, and various parts of the public sector, is probably measured correctly. It might reflect slow technological change resulting from the labor-intensive nature of such industries and a high income elasticity for the demand for such services is in line with Baumol's predictions.
However, the concept of service covers a heterogeneous set of industries, and recent years have seen a sharp growth in investment in new technology in finance, post and telecommunications, business services and wholesale and retails. Given the fact that business services are an industry where output is measured with difficulties, it is likely that the reported weak productivity growth partly is a result of the notorious problems in measuring quantitative as well as qualitative output in service production.
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Quantitative estimates of the growth in real output have a general and pervasive Achilles'
heel not only in service industries. To measure the real output one need to know their total revenue and have access to adequate information in order to construct an appropriate price index for it. Similarly, in order to measure inputs in real values, one needs information on inputs used in production (total costs and prices or units used). In both cases we have to deal with the problems of quality changes and the continuous emergence of new products and services, and the disappearance of old ones. 6 This is a problem facing large parts of the 5 The integration of computers in the economy has aggravated this problem. According to Triplett and Bosworth, the industries that are the largest purchasers of computers in the U.S. are all service industries and, ranked by intensity of usage, financial services, wholesale trade, business services, insurance and communications. In these industries, computers have created new forms of service production that hardly is reflected in the statistics. 6 A presence of a quality-based index, however, is by no means a guarantee of good quality in the measurement process. Nordhaus (1997) argues that the standard methodology of price indices has only captured a small amount of the revolutionary improvements in economic life from the massive changes in transportation, communications, lighting, heating and cooling and entertainment modern knowledge intensive production, regardless of whether they are manufacturing or services. However, these kinds of difficulties are reduced to a minimum since we only look at cross-sectional data.
DATA AND VARIABLES
The first two rounds of the Community Innovation Survey, launched by Eurostat and national agencies within the EU and some other countries during the 1990s, provided quantitative firm-level data on both innovation input and innovation output. However, the innovation output data is limited to manufacturing industries and there is a strong focus on technological innovations, which hampers a comparative analysis of the economic impact of innovations in both manufacturing and service industries.
In order to compare both categories of firms, Statistics Sweden launched a modified questionnaire of the CIS style in the 1999. The questionnaire was then sent out to both manufacturing and service firms. The questions are identical, which gives the opportunity to analyze differences and similarities in the link between innovation and productivity for the two industries. The survey data is further matched with register data adding economic variables for each of the observed firms.
The sample used in this study is drawn from a stratified random sample and consists of 607 knowledge intensive manufacturing firms and 538 business service firms. To get as homogenous comparison samples as possible, censoring has eliminated the influence from extreme outliers. 7 Moreover, weighted factors are used for estimation meaning that differences in the number of firms in a given strata and the number of respondents in the survey is taken into account so that the observations represent the whole population of firms in a given size and class of firms. Tables 1-3 give some details of the sample used. It considers an overall sample of 1,145 observations with 20 or more employees and a subsample of 526 innovative firms. In this paper a firm is defined as innovative if it has both expenditures on innovation activities as well as positive revenues from innovations launched on the market during the last three years. . 8 It could be questioned whether the three-year period is too short to measure the economic results of innovations, or not. Recent empirical research, however, supports the view of an ongoing process of shorter product life cycles, reduced time to market for new product development and an increasing share of sales deriving from new products. Choperena (1996) finds that many firms see cycle time acceleration as a way to increase their market competitiveness. Studying the time it takes from the basic idea to commercialization for 610 innovations in the Finnish economy, Palmberg et al (2000) find that close to 50% of all innovations Innovation output measured as the ratio of innovation sales to total sales is about the same size for both sub-samples. Finally, innovation sales per employee is higher for the manufacturing sample while the average business firm has higher level value added per employee (labor productivity).
The main difference between the overall samples in Panel A and the innovative samples in Panel B is that innovative firms have higher levels of sales, labor productivity and human capital.
The firm characteristics presented in Table 2 reveals some interesting similarities between the two samples. Surprisingly, about half or more of the firms report that the average life cycle (length of life) of the average product is 7 years or more. About two out of five firms in both groups consider quality to be of critical importance for competitiveness of their products.
A majority of the firms in both knowledge-intensive manufacturing and business services carry out some kind of product innovation. Manufacturing firms are the main customers for both groups.
According to the definition used in this paper, 53 percent of the manufacturing and 40 percent of the service firms are innovative. In agreement with previous findings i.e. Levinthal (1990), Freeman (1991) , Murray et. (1996) , Pyka (2000) , a majority of both categories of innovative firms carry out innovation in cooperation with other partners like universities, research institutes, customers, suppliers, consultancies, competitors and others.
Moreover, about 50% of the innovative firms purchase professional services to support their developed from the basic idea into commercialization in less than 2 years in both manufacturing and in services.
The time from commercialization of the innovations to break even was also found to be surprisingly similar between services and manufacturing, within 2 years for about 70% of the innovations in both sectors. These findings are in sharp contrast to the results from similar studies carried out four decades ago. For example, Jewkes, Sawers and Stillerman (1958) identified fifty-one inventions and found that the mean lag between invention (the idea) and innovation (introduction of the idea to the market) was 12.5 years and the lag exceeded 20 years for 30 percent of these inventions. About two decades later Ravenscraft and Scheerer (1982) report a reduced lag structure of only 4-5 years from innovation input to innovation output.
internal innovative activities. A majority of firms innovating products are also focusing on organizational innovations and process innovations as well, indicating close relationship between these forms of innovations.
The results presented in Table 3 indicates a large degree of similarities between the manufacturing firms and business firms when factors such as cooperation on innovation, strategy on innovation, sources of information for innovation and obstacles to innovation are considered. The only main difference is that the innovation partner of knowledge-intensive firms often is at the global arena while business firms cooperate with regional or national partners of innovation.
THE ANALYTICAL FRAMEWORK

Formulation of the model
There are several difficulties in trying to establish the causal relationship between innovation input and innovation output, and also between innovation output and productivity in this study. One difficulty is simultaneity; most of the variables of interest in this study tend to change simultaneously, and it is not easy to untangle their separate effects. Another difficulty is sample selection. Sample selection arises when the observed sample is not randomly drawn from the population of interest. Failure to take simultaneity and sample selection into account can potentially lead to inconsistent and biased estimates of the parameters of interest. In order to handle both these problems, this study relies on a simultaneity equation model as well as on a generalized tobit model. The main idea behind this type of modeling is described by Crépon, Duguet and Mairesse (1998) and by Goux and Maurin (1998) . Heshmati (2002, 2004) describe the particular specification of the model used. We will briefly recapitulate some of the main features of the model here.
The theoretical framework for the model is a Cobb-Douglas production function with the main variables expressed as:
where Q is the rate of productivity, A is a constant, X is a vector of conventional input variables such as labor, capital and so forth, K is a measure of technical knowledge, and u stands for all other unobserved determinants of productivity. α, β and λ are parameters that we are interested in estimating.
The empirical model is a structural model consisting of four equations and estimated in a multi-step procedure. In the first step, firms decide whether or not to engage in innovation activities (selection equation), and on the amount of money to invest in innovation. This is specified by a generalized Tobit model. Given the fact that the firm has decided to invest in innovative activities, the second step links the actual level of investment to its determinants.
In the third and fourth steps, the generalized Cobb Douglas production function describes the effect of innovation investment on innovation output, and innovation output on productivity in a simultaneous system. More specifically, the model is given by the following four equations: y is a latent innovation decision variable measuring the propensity to innovate, 0i y is the corresponding observed binary variable being 1 for innovative firms. 1i y , 2i y and 3i y describe innovation input, innovation output and productivity. 0i X , 1i X , 2i X and 3i X are vectors of various variables explaining innovation decision, innovation input, innovation output and productivity. The β 's and α 's are the unknown parameter vectors. 0i ε , 1i ε , 2i ε and 3i ε are i.i.d. drawings from a multivariate normal distribution with zero mean, with the exception of two cases (equation (2) and (3), and equation (4) and (5)) not correlated.
For estimation purposes we apply a two step estimation procedure. In the first step the generalized Tobit model, comprising the selection equation (2) and the innovation input equation (3), is consistently estimated by full maximum likelihood techniques, using observations on both innovative and non-innovative firms. The estimates of this first step are used to construct an estimate for the inverse Mills' ratio, which is incorporated as an explanatory variable in the estimation of both structural equations (4) and (5) to correct for potential selection bias. To take into account the possible problem that explanatory variables are determined jointly with the dependent variable, i.e. they are not exogenously given, which highlights the simultaneity problem, the last two equations are estimated in a simultaneous equation system relying on the instrumental variable approach (2SLS and 3SLS respectively).
For the estimation of this part of the model only, observations from the innovative firms are used.
Specification of the model
The specification of the model starts with the selection equation (2). As reported in the surveys by Cohen and Klepper (1996) and by Klette and Kortum (2002) size has been found to be a highly significant determinant of engagement in innovation activities. In addition to size, gross investment per capita is included. The selection equation also controls for products life cycle, factors very important for the competitiveness of the firm's products, and if the main customer is located abroad.
The size of innovation investment expenditure per employee (equation (3)) is explained by firm size, temporary employment and by a number of indicator variables: obstacles to innovation; localization of innovation partners; critical sources of information for innovation;
factors very important for the competitiveness of the firm's products.
In the innovation output (equation (4) The final relationship is the productivity equation (5). Traditionally, the literature uses R&D as an independent variable. But thanks to an important novelty in the CIS style of data, we can use innovation output instead. In addition, we are following the literature and control for variations in firm size, physical capital and human capital. Moreover, the productivity equation controls for process innovations and organizational innovations.
It is to be noted that in all equations the intensity variables are expressed in logarithmic terms and each of the four equations includes industry dummy variables.
THE EMPIRICAL RESULTS
The main hypothesis to be investigating in this study was whether there is any evidence for the notion that service industries have a lower propensity to be innovative or whether they are less efficient in deriving benefits from innovations. The correlation analysis presented in Table 4 indicates a close correlation between R&D investments and innovation output as well as between innovation output and productivity for both samples of firms.
Investigation of robustness of the model
In Table 5 , regression results are presented which summarize, for a sample consisting both of knowledge intensive manufacturing firms and business service firms, the relationship between the probability of investment in R&D and labor productivity. Note that the full model contains all variables described in the model specification, only a few selected variables will be discussed here in order to conserve space.
Each of the four regressions includes industry dummy variables, allowing for separate industry intercepts. On the whole, the results are very encouraging. The estimated coefficients of firm size, R&D, innovation output, labor productivity and human capital and physical capital (all in logs) are principally reasonable and highly significant. In equation (4), gross investment is used as a proxy for physical capital (stock) and the coefficient should be of an order of 0.1-0.2. However, the order of magnitude (0.03) is not quite what we expected and it indicates that it is problematic to use a flow measure as a proxy for stock when physical capital is considered. The elasticity of innovation input with respect to R&D is quite large (0.4). In this case, using a flow of R&D investments as a measure of the R&D stock may overestimate the latter for large companies with a long R&D history (Griliches 1998) . Perhaps this is why the estimate is somewhat biased upwards.
The coefficients of innovation output (0,16) and human capital (0.5-0.7) in equation (4) are close to what has been reported in previous studies using a similar model (Crépon et al 1998, Lööf and Heshmati 2004) .
Modern innovation literature (se for example Cohen and Klepper, 1996) finds that the probability of being engaged in innovation increases with firm size, but the R&D intensity is not higher for large firms than for small firms. The present model capture the latter fact and in congruence with Janz et al (2004) , the sign is negative meaning that smaller knowledge intensive firms invest proportionally more in R&D per capita than larger knowledge intensive firms. The non significant size estimate in the probit equation can partly be explained by the fact that service firms are included in the sample.
Finally the inverse mills' ratio indicates the presence of selectivity problem in step two of the model, and the method used to account for such effect by the selectivity equation is more efficient. The Likelihood-ratio test (LR) indicates a necessary independence of the selection and input equation in the first of the two steps of the model.
Determinants of R&D
In Tables 6 and 7 the relationship between R&D 9 and its determinants is examined separately for both categories of firms. Starting with Table 6 and the selection equation, it is shown that the probability of doing R&D increases with size only for manufacturing firms (weakly significant). Another difference is that R&D engagement increases with the size of gross investment but only for manufacturing firms. However, the inclusion of physical capital as an explanatory variable is a problem in this equation, since it might include R&D-embedded machinery and equipment and the exogeneity may therefore be questioned. Since a removal of this variable don't have any significant impact on equation (1), nor on the other regressions it is used for of comparability reasons. A third and not unexpected difference is that the likelihood of R&D-investment is significantly correlated with the main customer located abroad for the average manufacturing firm but not for the average business service firm. Using product life cycle indicate a negative impact on R&D engagement for manufacturing and service firms. However, it is significant only for the former category of firms.
It should be noted that there are inconsistencies in the results obtained when the estimates for knowledge intensive manufacturing firms and business service firms are considered. Table 7 provides more details on R&D determinants, showing the results of the elasticity of log R&D per employee. The coefficient for firm size is negative and highly significant for both industries. When looking at the log of temporary employment a significant estimate is revealed (at the 5% level) in the order of a magnitude of 0.17 for manufacturing firms.
Outsourcing is usually defined as the replacement of internally provided activities in the production process for externally produced goods and services. Concentration on core business, core technologies and specialized competence are commonly referred to as main causes of outsourcing. The hiring of workers in non-traditional jobs can also be defined as a kind of outsourcing. 10 Assuming that this variable can be interpreted as a proxy for total 9 In the CIS questionnaire, innovation input includes R&D and some other expenditures on innovation such as training related to R&D activities and market introduction of new goods. However, R&D is the vast major part of innovation expenditures. 10 Falk and Koebel (2000) include temporary personnel services their definition of outsourcing, and using the same definition Estevão and Lach (1999) identify several distinguished reasons for hiring "temporary workers". Primarily, this is one important aspect of the general trend toward flexible and specialized work arrangements by firms. They find that this kind of outsourcing is motivated by: (1) the potential for implementing a two-tier wage structure by contracting with firms that pay lower wages; (2) the possible realization of scale economies as a result of specialization in the provision of specific tasks; (3) the potentially higher productivity of specialized temporary workers, in relation to what could have been gained if the firm had to learn and build up related knowledge internally; (4) and the ability to adjust the level of employment rapidly in response to temporary and/or uncertain changes in demand outsourcing, the regression results in both equation (1) and equation (2) indicate that outsourcing strategy has a positive impact on R&D in the average knowledge intensive manufacturing firm. This confirms previous finds by for example Ulset (1996) and Deavers (1997) . This variable is not significant for the service sample.
The dummy variable for global innovation partner is highly significant for both samples.
Among manufacturing firms, the R&D intensity increases with "market" (customer, suppliers and competitors) as a crucial source of information for innovation.
Somewhat unexpected, the indicator variable for "quality" as a very important factor for the competitiveness of the product is negative and highly significant for manufacturing as well as for services. A tentative interpretation is that this variable captures marginal improvements rather than radical innovations. Table 7 and 8 present 2SLS and 3SLS estimates of the simultaneous equations for both samples. The coefficient estimates for the two alternative estimation methods are rather close.
Innovation and productivity
Of more interest, the results for the key variables are roughly similar for manufacturing and services. The elasticity of labor productivity with respect to innovation output, and the elasticity of innovation output with respect to innovation input, is somewhat lower for manufacturing firms. But the differences are not statistically significant.
The estimates for the innovation output regression are presented in Table 7 . When looking at the main variables, it shows nearly identical R&D elasticities in the 3SLS regressions, 0.45 versus 0.43. However, the slightly higher coefficient for manufacturing is somewhat more efficient and significant at the 1% level, while the service estimate is significant at the 5% level of significance. The coefficients indicate that a 10 percent increase in innovation expenditures per employee at the margin raises innovation sales per employee by 4 percent.
When using the 2SLS, it results in coefficient estimates of 0.50 for the average manufacturing firm and 0.57 for the average service firms. The latter is only weakly significant.
The model allows for feedback effects of productivity on innovation output. The order of magnitude of the resulting estimate is about 1.0, but significant only in the manufacturing sample. Gross investment, the proxy for physical capital, correlates negatively with innovation output for manufacturing firms and is neutral when service firms are considered.
There is no indication of a significant increased or decreased research productivity to firm size for knowledge intensive firms. The Mills' ratio, correcting for possible selection bias, is highly significant and the size of the coefficient is lager in the service sample.
The indicator variables are mostly insignificant in the service sample with the exception for innovation output, which increases with replacement of products phased out as an important cause to R&D-investments, and decreases with the firm or the group as a very important source of information for innovation. The regression results for the manufacturing sample shows that the R&D productivity increases with short product life cycles and national innovation partners. On the contrary, the sign is negative for (i) bad growth rate on the main markets, (ii) global innovation partners, (iii) the own group or (iv) a bunch consisting of consultancies, universities, inventors and non-profit research institutes as a very important cooperation partner for innovation, (v) the market as a very important source of information, and (vi) extending the product range as innovation strategy. Due to limited spaces a detailed analysis of these estimates is not possible. The conclusion is that despite differences among the coefficients for various indicator variables, there is a striking similarity between knowledge intensive manufacturing and service firms when the link between R&D and innovation output is considered.
The relationship between productivity and its determinants is investigated for the two samples in Table 9 . The elasticity of log labor productivity with respect to log innovation output per employee is surprisingly similar for both categories of firms. The order of magnitude is about 0.11 among manufacturing firms and about 0.14 among service firms in the 3SLS regressions. Both estimates are highly significant. Using 2SLS for checking the robustness of the results, it only resulted in minor changes in estimates, 0.12 versus 0.15. In both samples labor productivity increases quite extensively with human capital but not with firm size. The sign for gross investment as a proxy for physical capital is expected, but the coefficient estimate is low and non significant for the average manufacturing industry.
To conclude, we find only minor differences between knowledge intensive manufacturing and knowledge intensive services when the importance of innovation is considered. However, two major issues are comparability of innovation output between manufacturing and services, and the lag structure within both industries. In the model used, an underlying assumption is than an innovation is an innovation, irrespectively if it is created in a service firm or in a manufacturing firm. Concerning lags, the main drawback with the R&D variable used, is that it is a flow variable and observed only in the same year as we observe innovation output. This means that the lag between investment in research and the actual product innovation is ignored, and so is the lag between product innovation and introduction to the market. The underlying assumption here is that firms' R&D behavior are constant over time.
CONCLUSIONS
This paper can be viewed as another complementary component in the chain of a rather limited number of investigations on the R&D-innovation-productivity relationship within service industries. Two main research issues were addressed here. First, since innovations have been found to be a major contributor to productivity growth in manufacturing, we ask is there any evidence that the average service firm has a lower propensity than the average manufacturing firm to be innovative? Second, is it possible that the service firms are less efficient than manufacturing firms in deriving benefits from innovation?
The data set used for the analysis is taken from the largest innovation survey t ever conducted in Sweden. The questionnaire launched by Statistics Sweden was answered by 50 percent of all manufacturing and service firms that existed in Sweden in 1998 and 20 or more employees. From this overall sample this study is based on subsample of 1,145 knowledge intensive manufacturing and service firms. The motivation for this selection was an assumption of rather homogenous and comparable firms. This was also confirmed by the descriptive statistics.
In spite of various limitations and difficulties faced, this paper finds a rather consistent positive relationship between R&D, innovation and productivity for both knowledge intensive manufacturing firms and business service firms. The R&D investments as a share of sales or per employee are higher in the average service firms, it is true, but using a Cobb-Douglas type production function the estimates indicate an elasticity of innovation output with respect to innovation input of about 0.4 for both samples of firms. Considering the link between innovation and labor productivity, the regression results show highly significant estimates in the order of magnitude of about 0.10-0.15 for both industries. The manufacturing estimate is consistent with previous results in the literature, while there are few studies so far that have presented quantitative productivity analysis in the service sector based on rather large microeconomic datasets on innovation activities.
Given that the estimation results, the validity of the data, and the model used are not questioned, and assuming that the sample used are representative for the populations studied, will suggest that R&D and innovation contributes very little to the reported large differences in productivity growth between knowledge intensive manufacturing firms and knowledge intensive service firms. Note: Significant at the 1% level of significance (***) Notes: Industry dummies and intercept are included in each regression. Significant at the 1% (***), 5% (**) and 10% (*) levels of significance Table 6 ) and innovation input equation (reported in Table 7 ). Notes: Industry dummies and intercept are included in each regression. Significant at the 1% (***), 5% (**) and 10% (*) levels of significance. Significant at the 1% (***), 5% (**) and 10% (*) levels of significance. (1 
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Notes:
The official statistics report that annual labor productivity has increased with about 5 percent for the aggregate of knowledge intensive manufacturing studied in this paper during the two recent decades. This is in sharp contrast to the reported 1 percent in labor productivity for business services. One possible explanation for this large difference in growth rates is that that is much harder to increase productivity in service producing industries than in manufacturing. But the figures might also be non correct. It is well documented in the literature that there are notorious problem measuring service production. Source: Statistics Sweden.
